Attenuation of Cisplatin-Induced Neurotoxicity by Cyanidin, a Natural Inhibitor of ROS-Mediated Apoptosis in PC12 Cells.
Cisplatin-based chemotherapy in clinic is severely limited by its adverse effect, including neurotoxicity. Oxidative damage contributes to cisplatin-induced neurotoxicity, but the mechanism remains unclearly. Cyanidin, a natural flavonoid compound, exhibits powerful antioxidant activity. Hence, we investigated the protective effects of cyanidin on PC12 cells against cisplatin-induced neurotoxicity and explored the underlying mechanisms. The results showed that cisplatin-induced cytotoxicity was completely reversed by cyanidin through inhibition of PC12 cell apoptosis, as proved by the attenuation of Sub-G1 peak, PARP cleavage, and caspases-3 activation. Mechanistically, cyanidin significantly inhibited reactive oxygen species (ROS)-induced DNA damage in cisplatin-treated PC12 cells. Our findings revealed that cyanidin as an apoptotic inhibitor effectively blocked cisplatin-induced neurotoxicity through inhibition of ROS-mediated DNA damage and apoptosis, predicating its therapeutic potential in prevention of chemotherapy-induced neurotoxicity. Cisplatin caused DNA damage, activated p53, and subsequently induced PC12 cells apoptosis by triggering ROS overproduction. However, cyanidin administration effectively inhibited DNA damage, attenuated p53 phosphorylation, and eventually reversed cisplatin-induced PC12 cell apoptosis through inhibition ROS accumulation.